Induction of p34cdc2 in mouse parotid glands upon activation of beta1-adrenergic receptors.
Dramatic morphological, biochemical and cytological changes occur in parotid glands of rats and mice which have been treated with the beta-adrenergic receptor agonist isoproterenol (Ipr). Changes include glandular hypertrophy, induction of tissue-specific proline-rich proteins (PRPs), increases in cAMP, and occurrence of polyploidy. Similar changes also occur after feeding mice polyphenolic compounds commonly referred to as tannins. Data are presented which show that changes in cell cycle proteins are due to stimulation of the beta-adrenergic receptor by either isoproterenol or tannin treatment of mice. Both p34cdc2 mRNA and protein levels were elevated dramatically after mice were treated. Induction of p34cdc2 occurred within 24 hrs. and was transient during treatment. The beta1-adrenergic receptor antagonist atenolol blocked both tissue-specific expression of proline-rich proteins and induction of p34cdc2. Coincident with the increase in p34cdc2, cyclin-dependent kinase complexes containing cyclins A and B increased forty- and ten-fold, respectively. These results show that in mouse parotid glands activation of the beta1-adrenergic receptor by either the administration of isoproterenol or ingestion of dietary tannins induces synthesis of p34cdc2 and most likely contributes to the occurrence of polyploidy.